Anatomical analysis of preangular mandibular notch in humans by Kaczkowski, H. et al.
Folia Morphol.
 Vol. 71, No. 2, pp. 100–104
Copyright © 2012 Via Medica
ISSN 0015–5659
www.fm.viamedica.pl
O R I G I N A L   A R T I C L E
100
Address for correspondence: Z. Domagała, MD, PhD, Department of Anatomy, Wroclaw Medical University, ul. Chałubińskiego 6a,
50–368 Wrocław, Poland, tel: +48 71 784 13 40, e-mail: zygdom@o2.pl, zdomagala@anpraw.am.wroc.pl
Anatomical analysis of preangular
mandibular notch in humans
H. Kaczkowski1, K. Porwolik2, 3, M. Porwolik2, 4, L. Noga5, H. Woyton1,
Z. Domagala2, B. Gworys2
1Department of Maxillofacial Surgery, Wroclaw Medical University, Wrocław, Poland
2Department of Anatomy, Wroclaw Medical University, Wrocław, Poland
3Public Higher Medical Professional School in Opole, Poland
4Unpublic Medical College in Wroclaw, Poland
5Department of Pathophysiology, Wroclaw Medical University, Wrocław, Poland
[Received 20 November 2011; Accepted 23 February 2012]
The authors have analysed in detail the mandibular preangular notch on the
basis of 273 human cadaver mandibles. They have revealed that the pregonial
notch is present in almost 90% of cases and that it is generally asymmetric and
elliptical in shape. The depth and length of the anterior part of the notch is
greater in males. Moreover, the preangular notch depth is greater on the right
side (regardless of sex). Knowledge of the preangular notch anatomy can be
useful for surgeons during reconstructive and plastic procedures on the man-
dibular shaft. (Folia Morphol 2012; 71, 2: 100–104)
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INTRODUCTION
Many different techniques, such as the external
or internal access in the oral cavity, have been used
to date in the surgical treatment of mandibular de-
formities, and these procedures were performed in
the body ramus as well as in the condylar process of
the mandible [7, 9, 17, 21]. In 1848, Hullihen [10]
performed the first such corrective procedure on
a 20-year-old female with the alveolar part of the
mandible deformed as a result of the astringent ac-
tion of facial scars. The first operation of real prog-
nathism was, however, performed by Blair in 1897,
and then described by him in 1906 [21]. At present,
the majority of such procedures are performed from
the intraoral access, and the method of either the
sagittal or oblique cleft of the mandible according
to Dal Pont, as well as their subsequent modifica-
tions, is the preferred method [10, 11, 21]. It should
be emphasised that the use of these surgical tech-
niques is associated with the need to use proper
instruments, ensuring not only good visibility of the
operative field, but also protecting the blood ves-
sels, nerves, and soft tissues against lesion by burs
and gouges [8]. That is just the type of instrument
used for cutting the external layer of the compact
substance of the body of the mandible at the height
of the molar teeth (the cutting line is led vertically
from the oblique line to the base of the mandible).
However, sometimes after subperiosteal insertion of
the lower, unciform part of this instrument under
the base of the mandible (in the area of the first
molar tooth) (Fig. 1), we have difficulties displacing
it backward (to the angle of the mandible). Analysis
of cephalograms, taken in each patient before the
surgery, shows that in some cases in the area of the
base of the mandible there is a notch (of a different
size) whose back clivus may block the withdrawal
of the surgical instrument. Macintosh [15] calls it
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the “pregonial notch”, and Henderson and Poswillo
[9] the “antegonial notch”. Apart from them, no
other author performing surgical treatment of mal-
occlusion mentioned this anatomical detail. There
are only a few rare literature reports, based on scarce
material, in which the anatomy of the mandible has
been analysed on the basis of X-ray/computed to-
mography scans [1–3], or they are simply case study
anthropological works [6]. The authors of the regu-
lar and topographic anatomy handbooks available
to us do not mention this anatomical detail either.
Some authors [12] even highlight the lack of any an-
atomical norms and proper anatomical description
of the antegonial notch. Therefore, there is no clear
anatomical work that precisely describes the notch
topography. Considering this, we present the results
of our own studies, aimed not only at providing
a full description of the detailed position and the size
of the mentioned notch, but also estimating the in-
dividual variation of the notch as well as dimorphic
and bilateral differences. This anatomical analysis can
be found useful by maxillofacial surgeons perform-
ing surgery procedures in the area of the mandible.
MATERIAL AND METHODS
Detailed measurements of the preangular notch
were taken on human (cadaver) mandibles of 173 ma-
les and 100 females aged 40 to 50 years (Fig. 1). All
measurements were taken using a digital calliper
on bone material. Photos were taken using a Sony
digital camera set on a tripod, which ensured the
same position of each examined mandible against
the camera. Mean value and standard deviation of
the examined pregonial notch segments were
calculated separately for both sexes and sides. The
significant difference in the mean values between
males and females was estimated using t-student
test for independent variability. The bilateral differ-
ences within one sex were estimated by t-student
test for conditioned variability. Hypotheses were
verified at significance level p = 0.05.
RESULTS
Topography and osteometry of the notch
In the analysed material (jointly for males and
females), bilateral absence of the preangular notch
was noticed in 8 cases, i.e. in only 2.9% of the whole
material. The preangular notch was absent on the
right side in 15 (5.5%) cases, and on the left side in
10 (3.7%) cases.
Almost 90% frequency of the presence of the
pregonial mandibular notch means that it is a per-
manent anatomical detail in adults of both sexes
(Figs. 2, 3). As already mentioned, it is of great im-
portance for surgical procedures on the mandible.
The absence of this notch in adults should be per-
ceived as a rare anatomical variation (Fig. 4).
From the point of view of surgical procedures
performed on the mandible, the precise estimation
of the position of the mentioned notch is impor-
Figure 1. The scheme of the analysed preangular notch of the
mandible measurements; A — posterior limitation of the notch;
B — anterior limitation of the notch; C — anthropometric point
mentale; D — basis of the notch; E  — floor of the notch.
Figure 2. The human mandible. The presence of shallow prean-
gular notch (arrow).
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tant. We related the position of the antegonial notch
to the anthropometric point mentale (mL). The an-
terior limitation of the pregonial mandibular notch
was located between the anthropometric points
pogonion and mentale only in females in 2% of cas-
es. In the examined males, this percentage was with-
in the statistical error and was 0.5%. The mentioned
limitation was located at the height of the mental
foramen only in 4% of males and in 1% of females.
We can therefore assume with over 95% probability
that the preangular mandibular notch originates
posteriorly, behind the mental foramen of the man-
dible. As can be seen from the data in Table 1, it is
located about 14.5 mm to 16.6 mm behind this fo-
ramen. The length of the described notch fluctuates
between 32.8 mm and 35.3 mm. The preangular
notch is elliptic and asymmetric in shape. The length
of its anterior part is about twice that of its posteri-
or portion. The posterior part is substantially steep-
er, and this is where the limitation of surgical in-
strument manipulation occurs. Its length ranges
from 12.4 mm to 13.0 mm. The depth of the prean-
gular mandibular notch ranges on average from
1.98 mm to 2.58 mm. All the remaining results
of the studies are summarized in Table 1.
Dimorphic differences
We observed dimorphic differences, tested by
t-student test for independent samples, only at the
length of the anterior section of the notch, which is
significantly longer in males (on average by 2 mm).
Also, the depth of the notch in males is bilaterally
Figure 3. The human mandible. The presence of deep preangular
notch (arrow).
Table 1. The mean values and standard deviation values of the undertaken measurements of the mandible (significant
statistically dimorphic differences are in italics; the bilateral differences are underlined; both dimorphic and bilateral
differences are in bold)
Measurement Male (n = 173) Female (n = 100)
x right ± SD x left ± SD x right ± SD x left ± SD
A–B 35.3 ± 9.0 35.2 ± 9.5 33.2 ± 8.9 32.8 ± 9.5
A–C 49.8 ± 4.2 50.3 ± 5.4 48.4 ± 4.9 49.4 ± 4.7
A–D 12.4 ± 4.5 13.0 ± 4.6 12.4 ± 4.3 13.0 ± 5.0
D–B 22.9 ± 7.8 22.1 ± 7.2 20.8 ± 7.3 19.7 ± 7.1
B–C 14.5 ± 7.5 14.8 ± 7.3 15.4 ± 7.5 16.6 ± 8.5
D–E 2.58 ± 1.1 2.29 ± 1.0 2.29 ± 0.9 1.98 ± 0.8
A–B — length of the notch; A–C — distance from the ml (mentale) point to the posterior limitation of the notch; A–D — length of the posterior part of the notch;
D–B — length of the anterior part of the notch; D–E — height of the notch; B–C — distance from the ml point to the anterior limitation of the notch; x — value
in millimetres; SD — standard deviation; n — number of cases
Figure 4. The human mandible. The preangular notch absence.
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greater than in females. This difference is significant
at confidence level 0.05 and ranges from 0.29 mm
on the right side to 0.31 mm on the left side. De-
tailed data is presented in Table 1. The remaining
examined dimensions of the pregonial notch do not
differ significantly in both sexes.
Bilateral differences
We observed bilateral differences only in the
depth of the preangular notch. It is significantly
deeper on the right side than on the left side in both
sexes. This difference reaches 0.3 mm, both in males
and females.
DISCUSSION
Precise knowledge of the topographic details in
the area of the body and ramus of the mandible is
indispensable for performing surgical procedures in
this area. Cutright et al. [5] proved that even the
position of the foramina essential for maxillofacial
surgery (infraorbital foramen, supraorbital foramen,
and mental foramen) demonstrates high individual
variability; differences in the location of these fo-
ramina between individuals of white and black race
were noticed.  Similar results were described by Oguz
and Bozkir [18] who analysed the location of the
mandibular foramen and the mental foramen in
Turkish males aged 30–40 years (the material was
therefore very homogenous, both developmentally
and ethnically). The mentioned authors demonstrat-
ed that the location of the mental foramen in rela-
tion to the permanent measure points changes in
the range from 0.6 mm to 1.0 mm. In 61.76% of
cases, the mental foramen is located on the right
side, below the root of the premolar tooth, and in
50% of cases, on the left side. In the remaining cas-
es, it is located between the roots of the 1st and 2nd
premolar teeth. Similar results were presented by
Yesilyurt et al. [22]. The studies by Serhal et al. [20]
in cadavers concerned the location of mandibular
canals. It is of crucial importance in order to avoid
injuries of the neurovascular fascicle in this canal.
The authors showed, using spiral computed tomo-
graphy, that the position of the canal changes in re-
lation to the margin of the mandible, by as much as
1.36 mm. The cause of topographic variability in the
area of the mandible should be sought in the devel-
opmental processes that occur in this bone even in
late childhood. Buschang and Gandini [4] showed,
on the material of 185 children in French-speaking
Canada, a statistically important growth of the
condylar process and the ramus of the mandible,
where the vector of growth is pointed backward and
upward. This process is essentially statistically more
intense in boys than in girls. At this time, the body
of the mandible rotates forward about 20 to 3.30,
at the same time moving downward about 9.6 mm
to 12.7 mm and forward about 1.9 mm to 2.7 mm.
These rapid developmental processes cause
a change in the shape of the lower margin of the
body of the mandible, thus bringing about the
deepening of the preangular mandibular notch
[13]. There are some scientific data suggesting an
interrelation between a deep preangular notch and
stronger development of the mandible in the verti-
cal dimension [14, 19]. On the other hand, Mangla
et al. [16] suggest that the antegonial notch depth
revealed greater values in the hyperdivergent
group, so it is connected with stronger develop-
ment of the mandible in the anterior-posterior dia-
meter. These works show the need for continua-
tion of anatomical examinations, because the data
based only on cephalograms are conflicting. Our
study demonstrates that the mentioned notch is
present in about 87–88% of cases, with similar fre-
quency in both sexes. We have revealed that the
mean depth of the pregonial notch oscillates from
1.98 to 2.58 mm. Ali et al. [1] and Ko et al. [12]
provide similar data — in their studies individuals
without any abnormalities in the anatomy of the
mandible had a notch about 2.6–2.7 mm deep.
Dimorphic differences, similarly to those found in
the studies by Buschang and Gandini [4], are
present in the length of this notch, which is statis-
tically bigger in males than in females. We also
demonstrated that the notch is about 0.3 mm deep-
er on the right side than on the left side, and that
this difference is statistically relevant. The analysis
carried out by our team shows that the antegonial
notch is a permanent and essential anatomical de-
tail in the area of the body of the mandible, and
therefore the knowledge about its size and shape
is essential for performing surgical procedures in
this area in order to avoid an unexpected blockade
of surgical instruments against the back, steeply
placed edge of the preangular notch.
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